BEST AVAILABLE COPY 



U9)B*E»#6ffT OP) (12) ^ |g ^ ^ (A) <limS*ffiKiiSS# 

#^¥7-509339 

SB 7 SBFiSg 1 E# <43)ii*B ¥fiE 7 ^(1995)iofU2B 



f51) Int CI • 


g&ais?& fTi*i<aES fie 

Pt- »7 I j IE ^£ BT ^7 


P T 

r i 




HO 5 B 33/10 








CO 9K 11/06 


Z 9280 — 4H 






H 0 5 B 33/14 


6929 -3K 












*s*# ^rag^a* m 10 h) 




*#®¥6- 504320 


(7D a 




(86) (22)ffi@S 


¥JiE5f£(1993) 7H26B 






(85)^£R35:JSmB 


¥f£7f£<1995) 1 H27B 




-f4='Jxa. ^"jyi; s- — tf— i 


(86>^|&a5GB#^ 


PCT/GB 9 3/0 1 5 7 4 




2 vx-e- Xr->3 > n— K 13 


(87)S^W#^ 


W09 4/0 3 0 3 1 


(72)359!^ 


71/>H 'J^^-H ^\>U — 




¥fi£6ijKl994) 2 3-3 B 




^f^'JXS> ^'Jyv XXb'-3 


(3i)S£f&£5w 


9215929. 2 




9Uk>- /t— K> □ — K 37 




1992*£ 7 n 27 B 


(72) 




(33)fl65fcti^gS 


f^UX (GB) 




-f^uxa. ^>yj -y ^ v—tr-2 


(81)^S 


E P (AT, BE, CH, DE, 




2 X-f XJP 'a-h> D— K 19 


DK, ES, FR, 


GB. GR. IE. IT. LU, M 


(74)ftSA 




C, NL, PT, SE). J P. KR, US 














(54) ixwzm 









(57) [Bft] 
5. 



sies n*jtst=ai 2 ©ea©ttit tar * £3 acts titz*< > y*+ •* 
r o#****&ffi*#©» 2 ©■ 

IE*; j: ^©asfiff^st^ts* ^xmm^ei&tstr *»«a©imi«*tr^ 

0©tt«i±**rU cnt:J:OttM<:a*-r*»i»©E[Uo©«c:. iMZHlfeJt 

tfar 2 ©ffiat*B©K#a«*©'ttt'eti©ffiftTtfcWfcsai"6 - 1 t»atr * 

2 0 0 nm*aTft4:ttt»aifixunoAU,t>XiSl. 

3. SI$J3 I Sfcli2EC©xU7 + o/l>i *7*>xKISi:i>l'T. S* I © 
S*5 0 nm*i»©l*3*Wr*Ci:*»ai:f ftXU? Kort,l*,*>xS6 

4 . HJfcJB I S ^li 2 EJSOx U 7 h o * £ * 7 t>XK»:lfV»T. BE* 

2 ©£-&*» t re* 2 ©cstsftttAii t ©mc****!****©* 3 ©h 

6. flt£QM £ fctt 5£6<Diu? i-ojws * »t>xRI«:*;i*t-, It3© 

b*k si2©asm(*ttAat=Rmr«'*''jrBt«ffir4ctt«mtr*x 

U7 hB/H* 7 -fc >XS£B. 
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7. Iff:£*R4. 5 t/_(i 6©v»rn>rrEC©xL' ? h o/v £ * ?-t >.*se« 
8 UUP* I TiS. 7 ©t 'TfiW:E«cx u?ho/vi*j tr >il5Kt; fct » 

■c. » i ©«t* t ©ewmt*^«i©»i-5w*tt£t«a«fc*cfctw 

T. 31 2 © Wfflt*i£A»* t * SCt fctta trixUJho/Wi 

10. 1 T)¥. 9 ©t ^rn/r{iEf£©x u 7 KoAi ***:/xS£«i;*i 

* I ©tttffittltAB**. -f >^-5A-St<t»TA*Ctt»»4:-rftx 

I I. HUfqi 1 7iS 1 0©i»rnaW:Ett(Dxu7 i-oAl *»-tv;*Mi: 
^3K3n4:tt»att4xunc3Ai*»t>xj6i. 

I 2. CTJpiSl TiMI 0©t*rtlA-rcE«©xU7 ^d/v* *?*>xSSIIk 
fct*T, 91 1 ©«Gt**a«. MEHPPV. *M <2 - / h4*f - 5~ (2- j< 
^JU'Of-o + iO - i. 4-7tX^fxUV) . *U <2 - / HM*- 5 
-*t>f. a *>- 1. <-7*xiyfxU». fcWf'J (2-j'h4 t >- 

•J (2. 5-y7/l3*i'7*xU>-txi'» Tt*:tt1$ttt4xu 

I 3. WRU 1 TiM I 2©V*m**(iett©xu? h das *7t>^SIi: 
fcl'T. *2©£ftftSft<* *©«: 

-« — O owh-*- 



i»^T. aiiom^a^'j (T^*fx-^) ^^a«$*\5ct*» 

BtToXl/7 fo/Wt * T-OXSfitt. 

^&6f*©BS©i&£©f56>&£<^tt LT?JWc^t-S3:'iatWii«-aiAn t«- 
j: oafo Lf:ftttt*o««n*ot'iAttefft4fti5t# y <t «j - u> t*- 

U» «tt*»t*5Ctt»tttT4xu? hoAi*»t^»I. 

5 0 nm©Bta*TrT*MEHPPV©OT*9» 312©flf**2 0 0 nn)*»© 

oussffTo. irt2©atsi2©CRmt»ttABt©cn©'< , ;+atfax*w 

ttfifltTixU? ho/V; * ? 

5 0 0 nm©»5t 1 frr4P3DT©ffiTfcO. SI2©S3WI 0 0 nm©JJS 
^ToPPVTfto:t^tatr4xu7 l-on-i *7*>ASit« 

19. KJpJJU. 5. 6 ifcii I 7 0i'fn* t i:Ettfl>xu? 
>x55*Ci,«. 3B 3 ©Bd<P P V t P DM e O P V t©fttt^tTT*5 C t 
*»Btr6xi/J ho/i; * 7 c^CL 

2 0. iU? hoA,z *7*^^MOfi»S^&"C*'»^- 

iEow©tt^aA-rofcjfi»©s( i ©a«ta<»i£Ais^aiJ. 

B9ECSm*i£AB©±C. St I ©iSfflorSfi'l'Cfcl'TpI/Sttom-fr*©*! 

31 2 OigfiC©£Sf Kfct*TS3SBJ*©©3©Sl£t*<0» 2 ©B tft» S *"C!H 

5*/<-<xtftSffiU, mirJ:0H?5it*t^«tlTAS't©m^»^tE£aU 
fiO^Sia»«raArofcBW>3n2©1StS»i£A5^f} v tl***XB€**» 
31 I fc iO*3I2©B©'tn*"n©^'* < £ L— f3J^'W* OE.it Sfl£<-QIET 



oj:** i tfjt v^2©BrS©i5$ taifir * c t t»a tr *xp on, i 

* 7 * >X4£a©H»7jffio 

2 1 . mipii2 oi£a©^fiEi;4»-^T. mjpiR i 1 9©i*r*uw:e«w> 
^<-f3t©B!atrtEra-r4; t matrix ho^u-^t^^iioK 



m m « 

g&qi©fl*r 

^Rlllit. xu? ho A- i (electroloitsesceot devices) 

«ii5E5Ea t uxitaflt^ft tirr * c ©a©x i/no^u7« 

(■?'<-< I-0BT4. 

ggl©jf» 

^a"5)A*5ar*BlSI©iU? foA-i *» -0*55011, WX.IJPCT/TO30/131 
48^-izE«l$ftTi'i. *<o<9X (Burroufhes) J:4 *W f- r - (Nature) 
(1990) 147. 539©BVfcJ:Cf7v'>> CBraua ) *fc-*f- (Keeger) (lj:4 
7r^?7^ U 5 -X (Appl led Physics Lelters > (1991) 58. 
1982 ©l£*{,*?!K!T4w fc**T*4. 

ft*. ltl-s©xui? YoA,l *vt>^«a (EL) 2 0 

*-f *•■«■-(£ (Nature) ©fc^XfttTli* ttWflEAi!Iffi©aHRC J:9l&*fcJ: 
(/2E?L©iI AM£©' <5 > fc 4ttSa*tIEa* ttTi »4. C © J: -5 ttfi^t* 
*Tli, S*©*Afc J:r>«Ea©7?*<iEa©iA£ fcittt LTSlST 4 ©:(>** 

\*9-X (Applied Phrsics Lelters ) t$©«Ktt9IS4VCi^4J:-3U, fcA 

i/o j: -? /xei 'ttwa»©&Kt»ffi»*a t LTewa Lfc«£ir, 

5EJI5EA*»i. -©i^vm^ftllfcitiEMS^HOV'T. fflSfSttCttl^lttSW 
*KS?-t>*a (noir-radiative decay chanoei ) rt. ffiifcSJfifc LTf£m-T4 
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S3I^^©ae^tt»I^4fc©TJa4wi:WJ£3nTi,*4o &E&A* 
&4£<©WBttS«^*fif4fc©Tfc9. J&& (tt-fr*) BtftA-^A (* 
ffi) St©2irft£s:»*i£5ti?A-tf-*-i(;J:9. a*€-SI»C5C(SiiS-tt4C 

**©#**#*, 2- (4-tT7xiA) - 5- (4 -tert -T'f A-7 * ^ 
A-)-l. 3. <-TWT7-A (7f APBD) *<ffifflSnTl'4. :© 

Bit, &K»*^©ae^©»i»tE&±r*t*ii, a^ttAtitssr*.^ 

CFJ»:&©tt»j . tf-. xa-. (P. u Born) , x-. t- 

OL B. Rolaes) . x- J»?7 h (A- Kraft) * T-. T-A-. 77-» (A. 
8. Brora ) . ?4 -. 75* KU-f < D. D. C Bradley ) 

*C/T-A. x-ff-. 7VUK CS. H. Friend) . V>#y>Axy (N) „ x 
i7-Aix (MRS) 1991^12^. iat-ai^ (M 

RS) i/^^^OAKTO, 247. 647-654 (1992) 4 C fc^T* 4. 

«*.lf. PCT/H)92/03490^tlECS ATI > 4 «£ 5 d (COfiS^Wl-iOw 

4:tms. tfu (2. 5-y7A3*>7*iu>tii f » i*. 
ppvcslto. *evaau,Ki/7vr4. ppvt#y (2. s-yy 

h*>-p-7*-U>fiU» . PDMeOPV4r©ft*#f*im). /<> 
K^i- 7 r©m^nfi (fine-tuning ) #51*6*^4. SjS?t*aSt£* 
(precursor leavinrocups) omi/dlf&rcJ: 0, P P V©*^!-**-^* 
t 7 r«U7 K*iJ:r/:7A— i/7 h©e#*«ri(Bfctt4*«. C©«K tt#ll. If 
^ttSfflff ftir J: 4 mt;» •? ftBW^Orr * w t tz x ~> xmis.$ n 4. 

£r,T<B ST. #8M^W^tEfflUTXU7 f a A- i * r-tr ^» 
■^^n^: *©£(::** UT, ^ICT & C t©T# 6*18D©»liRS$ 4lfc ttTft 
5. 4=S&(91IL JrOKi^lEISOfl^-aiE^fl-Tixu? hon,i *,t>xa 
atffitfW* - t £*HT * t>©-ca&«. 



?t&ffi£f*© 2 o©I5*mv »T(T« Ofcx l/non-U 7 t >^«a*BB^ 
r*Xi h*©EP-A-0443861^*»!H-r*. I©KEI Cf/<-fX) Til, -^© 
S©^* ( SteS iiTJMf £KaS U {£^©ISiiA»3!W5^©m©IEi8 t*9S6T 
5 /i*!>© JEWI£2B t CTffiffl 5 <TXi "5. 

fe9l©gg 

as t. Eies nfcracaw ©sfi©it«t55-r * J: -saws nt^<y * 
r*trri^«f*4tfikiit^*©fft i ©Bt. Besn/d5fic«2©»ft©tt«t 
is-r s j: o is« * nfc/< *✓ + * rtw-r * ^m»t\rstm^»cam 2 ©b t , 
fi©?nwffir*ti£Ar */;*©!n 2©Ji??m*flEABt, tnrKBc^UTum^ 
frij&c ttoi£tt-ri^at€-a<. «i *j:c«i2©i5©'t*i'e : n©*r ( £< 

tt^sv »i.ts^ l TBe-^fB^r * ^ <-< ^.©laraoiisf^ri -» -cE&r 4 1 
^t-, ni2Ee^a«sii«-b^rK»-f4C5ic»iir*iaB©ffli«ttffL, 
zn(z«to-? E '<-<'xi^tr4*»©RJiD©iSEii, hcbi &jic/it2©a**« 
©Sff^-ec-en-cnfflfiftTffiwe-jgr^wt^Wiatrsxu? ►oa* * 

o toiTict^Tt. i©i»^(iawstt*b-»T«sir4C9i;Be^ft<'e 



ntO, »I*iiCff[2©B^^ttW* t 4i§r4CitV4. C©»*UCCHtt 
9ir4K»^e>iEt=™i=«EIEU»4 fe©Tfc«^, WR©ttK*3£»T-< < 8 
KL»4R^4aSI^*4. ZZtztsmr* 1 -^©aJSitl* Qj&7-rC7t*T©14 

ao^ttiafftfts t-i o ^^©B^^xn^ft^d -5 (>©ra&4«i. 

(£©5rfi6t4fcfc4. tC^T, *IE9I*^U. y*i < 1 1> 2o©B^J6ft15«rt© 

?-fc>;«ta©ttS«^iBT&4C£«-1*J£Ufc* l-3©fl5T(i. ;©ft«Bti. 

(tJfeJt««J:0^t»*\ tfcl*zntS*a:L,»*J:-5iBl«r4t»©tr4. c 
©tS5i, 2EUb©«"CfiM3 : F6<£U, C©C 2ai©B*"5.3t*«»r4o 
:ncJ:0. I o©B£rai*TJ!fiR-C&*J:tiG:ivx'<? l-A-RHB^ff 

E^S^4if=^«©SSi;«4Stt^^©J:-»/i tOT^n, Sf«C*j^EEail. 
Si£S«©«ft*5 0nmgflE©fc©Ta4tt"5e»UM4S-Pft4 o £2->T. 
VattOatTtL Stl©Bl*5 Onmjfca©!!**^***©^:^*. A 
aJTS8t«©fi*ttfel=2;fcT. 2R±:©-©a©Btaf*4Ci:A<T#4. — 
GffDCeT-? 5WM5«l*2 0 0 nm*»©«iril->TEaEU»4*<, :hlil 

«em*ffiAB!=Sfr4fcJt««c©MI*, K^**»rt©*T-fcJ:£fIE7L©» 

tsKfcj:(/ttAafig(:f2cff u aEri^-TA-tee/a Lxtn^nofsa©*^ 

•TSWCT4C tJMT§ 4. 
I o<0£J05Tli. B7J£B2©S^»B4l?Cff2©%Sm.»SAfi&©BS(^ 
#t«taffia«©SI3©»a<fc4«>©iU »3©ja^*«©flt$li5 Onm* 
gqtr*. JlftSiSd, 2-3©S©— ©, -^©a©— fflJtf&»©B©*S. x 
nil 2 -*©»©— Kte©B©^SSt*0- irJ^T* 4. 

xu? vofii * 7 *>x«an. fi-rLtJajHSAttxii^t^. -e©re»3 



stta^ttt^ti^BStt^ea-snft. *n-en©»i:«UTffii8$nsB& 

f*tt. tf'J (2. 5-fTA3 + >7iiU>f^» t**. «tur, M 
EHPPV. C2-/t-*>-5- (2-/*A'<>*'o*f> -1, 4- 

7x-l,>t'-L.» . #*) (2-> h^-i/- 5 -^>^o*>- 1. 4-7* 
-U>tT-U./) , (2-y 5 - K-Ff n*i/- i. 4 -7 

«e< * fc i otoTrto+i/gtrfrraffeorfy (2. s-yT^s+v^xiu 

S(RTft-ifc-C#ft. !~*DMK4!U (3- Kf^fXil/» Tfc4. 
#ai*»4>Btt. ff*L< til*©* : 
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(»tu<(i/ »-4->*ftiixh+» . iftti*t&S£*c::fei*4iR#!e 
©tttttt*ria»L»6> ©^'j (p-7*iu>t*Au» [ppv] ©atr 

4. 

i6£tt AftfcT »J - U ><r*t;^T©mSI©T *J - U > ^4r©ICBB(ia*r * - 

#<j (p-7i-u>f-t/» *^B5i*3nftf&©#8B£*fa. *ft9io 

ceaaKV*©ftKttttW(*. ft©i"5KUTRi*Sn*fi£t*T*ft : 




cn9©fttt09tca»b. 7*-u>a{cDflUTiaEUfcfflffl©i eu©ii« 

BtlSttf 6Cfc*«T*ft. 

( i i ) -en-en®? *-u>ji < i ) izcNeiftttOfttPftaa 




ifcuAaia^^icfcij 5^»ajt©ii»tKiJ*r itte^vts-friRdEtri - 

ifc-p&ft <SM». ytt2. 3. 4. 5. 6. 7 

Ctl4©tt* OUttftPP VDfSJttli, HfJiWWx.*/!-^-** 7 74HT 
hDJk; *-y*>^!SXWC©li©l!IUftt"J(«. «*©'«> M* 
i-7^:iotl;»sn4. fftt. BfiD©*»T???a©tffiffiA<^t*J:^tr.reff» 

*Igi!a-CfEfflr6©I-^i;aW'i(fe©ffiA*li» PCTVTO92/034904* <C©PlS 

autB. #B*t*u#a*'; <T»j-u>t*^u» fta-&**-cfco. #aa 

*©6!©Ii;£S©SI©»2;(Ilt LTflHa)l=3rSttmS4& 1*« z 



<d±c. » i ©^©^^©^^©a^t*©^ i ©wtf«ia«Tst i ©Br 

S©fS* t U 9t 2 ©«W©iSJtt l l I -C«3ffi*©fifffl©]tt^#©3K 2 ©H£ft«3 
*T*2©i9fS©I»*4:U 7=/<-f x«CMUIU C*tir J:0Rffi**7»ttT 
*4 4r©ffi^-*^ tffift U ft©Mtfl*ti£Ar*/iie>©31 2 ©««E*ttA 

ffl*rr*«a-fr$isfc**, ssi fcJ:cnrr2©»©'tn'en©iJ"i< t 

^©s&5t«j«t-t!urr * j: ^ teat i *» j:c;» 2 ©iss©*s ta«r « c 
tt«atrui/j ho*;* ^tr>AEffi©Ba^ffi**ffl»sn*. 

AcJ:ftKi?ffC!f»©aiei (Page thitetFarrcr Gsf. 7414BAH& ) (C©J*33 

«is© «t o at *ffiK© tafrtc, £ «: c n* if© J: UTjaai t fe 
r*-t*rft*!nz, «tuTjSftafl54f--Tt»fflr4t>©fc-rft. 

BB©flI»'JK'3 

laia. I bfcj:!/ 1 cti. a) PPV. b> PPVfcpDMeOPVt©« 
Sd«. fcJttfc) MEHPPV©ffc?«ii*ri?r. 

S2a(i. j4a-naBs-c4^>©f s ^-<x©4rn'e'n©«»«>itai;5tr* 

Q3 a — 3 6tt. 4-3©XU? FoAU?t>i8Stl - I V©«a^eW$ 

041*. Ca)<tr>r/U. (b) t>7Al I. (c)^^A! t I, 
(d) *>rAfV. (e) 03«26i*xU ? fa A £ * 9 «>aS(2. ( 



f) UUSP PVJUJ KOA' i *7tr>^filiS©WJ&5lW<? ^ A* (£T 1 © 
fcr-?KJttcJ*L.T«*ftL*:7<fc, hUfcfc©) . («) - (i > fltetta. 
bfc.fctfcSt*©®©*'*? l-^^r. £Sl»««ffi^*c) MEHPPVKtt 

cu &ahiifi^t*a) t;«icu ifi«i t*fl^*b) titter 
(iffi/n-r*. 

(a> (Sla)f<; (p-7*iU>fiU». PPV^ * 9 J -Ml. 
BT»t±©^h7t Koft7 *-•>-£. (THT) M&SOTHtttfctfc&^fclXL 
fc, PPVIJ 4 ft2. S e V<D * - jt t T^ffr*. 

(b> (Bib) PPV'v<05>^Z.ffrB**tffi«*t, /^y-AUWfS 
T***y (2. 5-i»^->-p-?*-U>fiU». PDMeOPV 
tfr^ftffi^»^Ki3L^ mft(*©0tfcttH5t* 9 : 1 tit. C©ffl©*Mfrfr 
f*©fcJ3Ei4* tT- (P. BurD ) *izJ:0iX.T-Axx (MR 

S) - 4iXh>, 19«ffTajp**i, 7,K J -,9. Oht- Res. 

Soc. Sw.) 1992 247. 647-654T£HI Ztltz f*ttH-&*i:5< LED: &4a 

PPV|;«Ut7^-^7(-T4. C(Oeft»^n*«ltt^**(*, ft2. 6eV 
©/r - a K^t , 7*Wt4. 

(C) (SIC) ffifflUfc*3fflff£ttli. #« (2-> 5- (2- 

x^A'x+i/o + y) -1.4 -7xZ.U>t-U» . MEHPPVT*4. 
ftt'TA^ABHieOfcaini. P P V©Z©»SK*tioJiStrrfc9. ?oo*A 

To. 

P P VflDT H TttBttffiKfflfrfc J: Cf*fi**©Pl£li, K?W©fciftT©X tT 

>3 - nzj:ottfflr4- t«T*4na©t»©T-fco, ceaa-ttfitss^a 
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fcHJffiU C©±icjE>**efc«ttT*;fca*T**. ;fti:it>, — gJltfC 

^ttl^oot.Ail^Wfti**, >^^-AtrttBT«14-C**. ME HP 
PVtt$foa4-.n-z.i;Er(6tST&46<. y ^/-n-tniWtt-C**. icDUJH 
©«H J: 0. MEH P P V©JHr$#<5 :t«<MEHP PVcBOKBli: 
S33Hf*©«*e:/3- »-T*Cfc*«lirttfcn£& O2fe*fc0fc). *<LT3 

^a***©^**/^ *-£&©* -5 izatdiLfc. -r^y^i-afta (it 
o) enLfc«r-5^»«tTtr h^trai*T. *©ttnro/<>-2-o i (*- 

©■ (WEIft«HLfcJ:^ci-3T*«(iB?©0l23LhC*'6(>©i:r6> fc^fc^rJ- 

(0. £H. 0©*« : 1 0 p pm) PVC*e>3- hUfc (±T©t*S 

aE©W#©SW5(;J:-»'C*©J:9t^aSUfc : ftffifcttti2 Onrn. MEHPP 
Vl45 0nm, *>J:tfPPV(i5 OnmUU- SB 4 ©ft£{*»fc *#&*©»£ 
«9©I$$tl. *r997 I f AKffiCr^EEI (Dektak MA surface profile 
r > fcffli'TWSLfc. 2 0 0*CTK£«f» (10" h/W) CT 1 2 If BO"*;'?' A- 

0 3 a — 3 d l-^T. 

E3 3 at^r^^-fXltfiiSEr^fcAir, »tDi=*a*f* (b) ^OCffit* 
tffii»T2 OnmOJlST? (■2 1). W A-aftatftii*?*** J £ 
>te>3-hU;. C ©»*(£« 3 -ef:tt. PPV (a)^fl£^2 3 0n 
n><0]J$r{B2 2)^e^3-H:J:»)ttttU MEH 
PPV (c> ©92 3fc5 0nm©»S-CXtf>3-H;J:*)«UKUfc. H2 1 
2U*9J-A4>»JBHzmMU B2 3li;oD^i.<D«fi-Ctt£l 



fc„ -t©»ir-9->rA,€-ftarsU 9 2 I Ttlttffi^tt^t, ffi2 2T«PPV 
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©ICfW.T'< 'J ffflt LTfEfflT 6C 4©Y* 4fi6©*B«-frt*« fcliteott* 
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4»3©ffi£ttfciE£*isi*Rtt4EME£iM.4#. cn^tiwustr* 
«ocoE(=-9i*-ciani»« ca« 4 J: ^ § atf* un» 6 ; t ecscr -< * 

T&4. B2bli, 4-3©5 £ /<<X0)«»«E»tli:*tr6«i£SlZt^r. 3 
4). PPV4»J:CF»ffi^O*0mB^WX6*^O}ftJt^^J» hAfcjjrr. 3-3 

2t\&zt$tyt>frizm-r (H*©B©i*s©6ini.*ow-»fcBitfl*ffiiLT 

M-JTUfi) . tT-. iA. (P. L Bum) *->tZji 4PEgi» Al i rCM Rg 

p p v *t j: a**- a p b d/ p mm ab %m i *rjEfltS nfcfvw xtr * 
rw^n/cism tn« o, - - T&tt vtzr'<<( xiiffi£*B©cn©5WEKfcit 

want, m-oia#*JS. -ow^uMEHPpvojajt^^^ 
*ft ©*©«a-c& -> fc. p p v t fctt^E^ wi tost 4©*^** *>©»& 

h/WrWr^^U'iV*. ft 2. 3 5 e V(Ox*/U4 ? --Cli5B*A<'i(-'/- 
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J: #j 1 + ifttT 4ffeffltt<£t*B^i: If Br 4©li#« U < ttn. 



ff?l¥7-509339 (6) 

ti. rOBT(lH^--i£7U>tltia (electron-hole capture > d<£&LTfe£r. 
CCfzaofc^EPTTlKWM E H P P VIS tir LT P P Vffi^ t WlfiiU^t ■ 

K/Wt. R<-<&- til. »EBSiSatiMEHPPVCttl«€^X.r, 

fcfc©TJ&4, c©f*/<-f x©fcfc*-<7 1-/H1. ftifclti . S5eV*«^^ 
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ffli;j:-iTS^©tt^>'9dtt*nTt**f:»i;, tt^*^«T : '«^©«lH© 
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,/ >«$£-^-r ^n(i#ts-&«cc4iW4J:t)<>9iaT^4(-t,»^r. pp 
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©^a©4tttnricuT, ict*«7- iE?Uiija»«A<UE')>-c*4t>©©, eie^ 
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kT . « 2 
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jg*a^©e&©{iraa& i 1 —d r &«ietto»ttQm«fluer 4 

Ci/>*-C#4. 0. 2 5 n s€-e*4Be*-©*ftT#PPVK*i*Taff£3n 
Tt-4, 0-?*i»«IIfclt4.t!tflffiBtDe!>^tft $OftHttttttH I x | 0"cm 

^iffifci&iiiiiis i i — i vtcfci*T©*nus£n4#, asji-«* i ©wbt* 
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<*Bl=tttao-rC*4f-«>, K&6fiFt£llZ:<9<MEHPPV9<D5 OnmffiS* 
mirHl^n*. BCUtBlfW'b. flt-fo*ttffi»* 1 0-cra' /Vsec tit 

£B©ffit*©t»©J:9U4*U*tTft(~'hSW;i(>, -na*RfflT£4t*x.£tt 
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«**©<S14. -ffi(4fc*-IEfUffSil^T©^flffiir*Dfli£3ft4 4*;i. 
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t uTatR«(=*AT4 - to-e* 4. ^ oai^fiftoasttwr *»&a^© 
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W I I ©2-3©BOT»«*»iCf«.T. I TOfllA IJtTP 3 DT©a 
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P 3 DT©RA©#ffl€5*Cfc. P P VB^^©5Bjfc(i P 3 DTU^^UTBia 
fhty, I P3DTicJ:4PPV©Rit©©ia(;i->T 
?4<jSfiSm;i?t*6 (PPV©R5£I1. i*)gl'- r> K^i- ^ffr* 
r;^. P 3 DT©i£ia'<> Fl-li^TS) . 
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4 S 
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